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H3yneHbi ce30HH0e h MHorojieTHee pacnpocTpaHeHne MMKpocnoprwMM b npnpozmbix 
nonyjiHUMHx MajnipMHHbix KOMapoB. OnncaHbi cnMnTOMbi, xo3HMHHan cneun(J)MMHOCTb mmk- 
pocnopnAMM m jioKajiM3auHH napa3MTa b tkbhhx xo34HHa. 


MMKpocnopMAHH — 6ojibinaH rpynna o6jmraTHbix napa3MTOB, Haw6ojiee nac- 
to BCTpenaiomHxcH b npwpo/tHbix nonyjiHLtMHX KpoBococymwx KOMapoB. B no- 
cjieztHMe roztbi OTMenaeTca 3Ha4MTejibHbiH HHTepec k 6ojie3HHM h napa3HTaM 
KpOBOCOCyiltHX KOMapoB, B TOM 4HCJie M K MHKpOCnOpHAMHM. B HaCTOHLLtee Bpe- 
mh ziaHHbie napa3MTbi o6Hapy>KeHbi y 14poztOB KOMapoB ceM. Culicidae Ha Bcex 
KOHTMHeHTax MHpa. H3 KpoBOcocymHx KOMapoB onncaHO 6ojiee 150 bh^ob mhk- 
pOCnOpHZtHH, OTHOCHlltMXCH K 23 pO^aM. MHKpOCnOpHAHH KOMapOB HeKOTOpbIX 
POJXOB MMeiOT CJlOXHbie MOHO-, JX H-, TpH- H TCTpaMOp(|)Hbie XCH3HeHHbie LtHKJlbl 
co CMeHon xo3neB. Ha npoxo>icaeHHe nojiHoro umoia pa3BHTHH napa3HTy HHorzta 
Tpe6yeTCH 2—3 rojxa. 

TaK KaK MMKpOCnOpM/tHH — BHyTpHKJieTOHHbie napa3HTbI, BJIHHHHe BHeiH- 
HMX (|)aKTOpOB cpe/tbl Ha HHX B 3Ha4HTeJIbHOH Mepe Onoepe^OBaHO OpraHM3MOM 
X03HHHa (npn pa3BHTMH MHKpOCnOpHAHH JX O CTa^HH cnop); KpOMe TOTO, HMeeT 
MecTO h HenocpeztCTBeHHoe BjiHHHne BHeuiHen cpeztbi Ha napa3HTOB (npn Bbixo- 
jxe cnop bo BHeuiHioio cpezty) (Hccm, 1986). 3kojiothh napa3HTOB tccho CBH3a- 
Ha c OKOJiorneit nx xo3neB. PacnpocTpaHeHne pa3Hbix bujxob jihhmhok KOMapoB 
b 6noTonax, cnoco6 hx nnTaHHH, aKOJiornnecKHe oco6chhocth onpeztejunoT h 
K pyr X03HCB MMKpOCnOpM^MM, H 0 C 06 eHH 0 CTH HX 6H0J10THH H 3KOJIOTMH. 

MHKpocnopnziMH BCTpenaiOTCH b nonyjumnflx KpoBOCOcymnx KOMapoB jxo- 
BOjibHO pejxKO, ho MoryT Bbi3biBaTb h BcnbiuiKH 3a6ojieBaHHH, oxBaTbiBaiomne 
6ojibinoH npoueHT oco6eit b nonyjinuHH. 3apaxceHHOCTb npnpoztHbix nonyjiHunn 
6bIBaeT pa3J!H4HOH H 3aBMCHT OT OCOGeHHOCTCH CaMOH CMCTeMbI napa3HT-XO- 
3 hhh, ot 6noTona, ce30Ha, H3MeHneTCH OHa h no hwm. 
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M3yneHHe 3nn300TMM b npnpoAHbix nonyjiflurmx KpoBOCOcymnx KOMapoB 
MMeeT 6ojibuiOM npaKTimecKHM HHTepec, TaK KaK, BO-nepBbix, no3BOJiaeT cyziHTb 
o pojiM B036y^MTejiH 3a6ojieBaHH« b orpaHHHeHMn hhcjichhocth jxa HHoro BH,aa, 
h, BO-BTopbix, MO^KeT cjiyxHTb o6ocHOBaHneM npn pa3pa6oTKe MeTO^a 6opb6bi 
C 3THMH HaceKOMbIMM. 

HHTepec BbI3BaH He TOJlbKO Heo6xOAHMOCTbK) CHMXeHMH HHCJieHHOCTH Ma- 
JlflpHHHblX KOMapOB, HO H aHTarOHMCTHMeCKHMH B3aMMOOTHOLLieHMflMM MHKpO- 
CnOpH^HH C pa3HbIMH BH^aMH MaJIflpHHHbIX njia3MO£HeB, pa3BMTHe KOTOpbIX npe- 
KpamaeTCH b MHBa3MpoBaHHbix MMKpocnopHAMflMM caMKax KOMapoB — nepe- 
HOC4MKOB MajinpuM (Anthony et al., 1972; Ward, Savage, 1972). 

B AaHHOM pa6oTe npnBOztHTCH onncaHne chmhtomob 3a6o;ieBaHMfl, jiOKajiH- 
3aUHH napa3HTa B Te;ie X03flHHa, X03HHHH0M CneUM^HHHOCTH, CC30HH0M H MHO- 
rOJieTHen .ZtMHaMMKM MHKpOCnOpH£M030B B npwpOAHblX nOnyjlHUMHX MaJTHpHM- 
Hbix KOMapoB Ha TeppHTopMM 3ana£HOM Cm6mph 3a 30-jieTHMH nepMO# HCCJie- 
ZlOBaHHH. 


MATEPMAJ1 M METO/lbl 

M3yHeHHe MUKpocnopn^HH y KOMapoB pozta Anopheles Meigen, 1818 Ha Tep- 
pHTopHH 3ana^HOH Ch6hpm Hanaro h3mh b 1976 r. BbiHBjieHHe BH^OBoro co- 
CTaBa MHKpocnopH^HH npoBe,aeHO y jihhhhok, KyKOjiOK h HMaro MajiapHHHbix 
KOMapoB jx Byx bh^ob Anopheles messeae Fall, 1926 h An. beklemishevi Stegnii Ka¬ 
banova, 1976. 3a BpeMfl pa6o™ npoBe^eHbi CTauHOHapHbie Ha6jno,zteHHfl h Mapin- 
pyTHbie o6cjie^OBaHHH 6ojiee 200 boaocmob pa3JiHHHoro THna: MaTepHKOBbie, non- 
MeHHbie, nocTOHHHbie, BpeMeHHbie, OTKpbiTbie, 3aKpbiTbie, ecTecTBeHHbie, HCKye- 
CTBeHHbie. TeppHTopwajibHO HCCJie,ztOBaHH5i npoBe^eHbi Ha loro-BOCTOKe 3ana^HOH 
Ch6hph (ToMCKaa, HoBOCH6npcKaH, KeMepoBCKaa o6jiac™) b jiarouna^THOH 
30He TanrH (cpejximn h KOKHaa no£30Hbi) h JiecocTenH (ior Hoboch6hpckoh o6jt., 
CeBepHbiw Ka3axcTaH, no£30Ha 0CHH0B0-6epe30Bbix jiecoB h JiecocTenH). Bca Tep- 
pHTopHH 3ana^HOH Ch6hph npHHa/uiexHT 6acceiiHy p. 06 h. OHa npe/tCTaBJineT 
co6oh THnHHHyio paBHHHHyio peKy, c MajibiM na/ieHneM pycjia, o6hihphoh £0- 
J1MHOM M nOHMOH, H306HJiyi0meH npHTOKaMH, 03epaMH H 6oJ!OTaMH (COBeTCKHH 
Coio3. 3ana£Hafl CH6Hpb, 1963; EBceeBa, 2001). HaMM o6cjie,ztOBaHO npaBo6e- 
pe^Kbe p. 06 h, noHMbi peK ToMb, HyjibiM h KeTb. 

C6op jiMMHHOK KOMapoB npoBo^HJiH no Mera^y riaBjioBCKoro (1935). B bo- 
^oeMax (jxo 200 m b OKpyxHOCTn) npo6bi canicoM 6pajiH nepe3 Kax^bie 10 m. 
B BO^oeMax c npoTHXceHHOCTbio 6eperoBon jihhmh 200—1000 m o6cjie^oBajiH 
MecTa, oTjiHHaioiJUHecH pacTMTejibHOCTbio m ycjiOBHHMH ocBemeHHH. YneTbi npo- 
bo^hjth pa3 b nHTM^HeBKy Ha npoTHxceHHM ce30Ha. 

C6op B3pocjibix caMOK KOMapoB npoBOAHJiCH npo6npKOH Ha AHeBKax, pacno- 
jioxceHHbix b6jth3h HCCJie,ayeMbix boaocmob — MecT Bbinjio^a MajiflpnnHbix ko- 
MapoB. 

fljia onpe,aejieHHH h BbiflBjieHHn oco6eH, 3apaxceHHbix MHKpocnoprmuflMH, 
co6paHHbie 3K3eMnjinpbi b jia6opaTopHH npocMaTpuBajin Ha tcmhom (})OHe mhk- 
pocKona MBC-9. 

Ma3KH roTOBHjiw no o6menpHHHTOM mqtojxwkq (Bopohhh, Hcch, 1974). 

fljia H3yHeHHH bm^oboto cocTaBa MHKpocnopMAHH Hcnojib30BaHa CBeTOBaa w 
3JieKTpOHHaH MHKpOCKOnHH. 

CBeTOBaa MHKpocKonun npoBoztHjiacb npn noMomn MMKpocKona MB-30S 
npw yBejiHHeHHH 1000X. OKpaineHHbie cnopbi h cnopo(J)opHbie ny3bipbKH H3Me- 
P5U1H C nOMOlJUbK) OKyJIHp-MHKpOMeTpa. 
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Rnn ajieiopoHHoro MHKpocKonnpoBaHHfl jihhhhok noMemajin b 2.5%-hhm 
pacTBop rjiyTapoBoro ajibjierHjia Ha KaKOjinjiaTHOM 6ycJ)epe. nocTcj)HKcauHio npo- 
bojihjih b 3a6y(J)epeHHOM 1%-hom pacTBope OKCHjia ocmhh b TeneHne 1 4 , 3 a- 
TeM o6e3BO)KHBajiH b cepwH pacTBopoB 3TaHOJia B03pacTaiomeH KOHueHTpaunn h 
a6cojiK)THOM aueTOHe, nocjie Hero 3ajiHBajin b apajijiHT hjih 3noH (ywKJiH, 1975; 
Undeen, Vavra, 1997). 

Cpe3bi roTOBMJiH Ha yjibTpaMHKpoTOMe Ultrotome-III (LKB) h Reichert-Jung. 
Ilepeji npocMOTpoM cpe3bi OKpauiHBajiH 2%-hhm pacTBopoM ypaHHjiaueiaTa b 
50%-hom 3TaHOJie h unipaTOM CBHHua no PeiiHOJibjicy (Reynolds, 1963). 

n P H npOCMOTpe HCn0JIb30BaJIH 3JieKTpOHHbIH MHKpOCKOn JEM-100CX II npH 
ycKopniouxeM HanpnxeHMM 80 kb. Pa3Mepbi CTpyKTypHbix 3JieMeHTOB cnop, cra- 
m h cnoporoHHH h cnopo(J)opHbix ny3bipbKOB onpejiejiajiH no MWKpocjxyrorpa- 
cJ)M4M no pe3yjibTaTaM 30 H3MepeHHH. 

CoOpaHHbix Ha jiHeBKax B3pocjibix caMOK KOMapoB b jiaOopaTopHH cojiepxca- 
jih b HH^HBH/iyajibHbix cajiKax, 3anojiHeHHbix Ha 1/3 otctohhhoh bo/iom. Tloc- 
Jie OTKJia^KH hhu y caMOK BbmejinjiH hhhhhkh, H3 KOTopbix roTOBHJTH Ma3KH no 
oOurenpMHHToii MeTojiHKe (Bopohhh, Hcch, 1974). 

Kaxcaan HHueioiajiKa noMemajiacb b oraejibHbiw aKBapnyM. BbinjiojiHBiiiHxcH 
jihhhhok co^epxcajm npn KOMHaTHOH TeMnepaType (+23—25 °C) jxo 4-ro B03pac- 

Ta jvm BbIHBJieHHH JIHHHHOK C HBHbIMH KJIHHHHeCKHMH npH3HaKaMH MHKpOCnO- 

pHJlH03a. 

/(jih onpejiejieHHH nojia y 3apaxceHHbix jihhhhok KOMapoB npoBojiHJiH aHajiH3 
no nojiOBOH xpoMOCOMe Ha jiaBJieHbix npenapaiax no MOjiHcJiHunpoBaHHOH jiaK- 
TOUHToapceHHOBOH MeTojiHKe (Hobhkob, Ka6aHOBa, 1979). 

PE3YJIbTATbI 

X03HHHHaH CneU,H(J)HHHOCTb 

B 3anajiHOH Ch6hph y KOMapoB pojia Anopheles HaMH o6HapyxceHO 9 bh- 
jiob MHKpocnopnjiHH, othochiuhxch k 4 pojiaM: Amblyospora Hazard, Oldacre, 
1975; Crepidulospora Simakova, Pankova, Issi, 2003, 2004; Senoma Simakova, 
Pankova, Tokarev, Issi, 2005 h Parathelohania Codreanu, 1966 (cm. TaOjinuy; 

PHC. 1). 

TaK, y An. messeae BbmejieHO 6 bhjiob, othochluhxch k pojiaM Senoma h Pa¬ 
rathelohania , a y An. beklemishevi BbmejieHbi MHKpocnopnjiHH pojia Paratheloha- 


BhJIOBOH COCTaB MMKpOCnOpMUHM MajIflpHHHbIX KOMapoB 3anajtHOH Ch6hph 
Species composition of Microsporidia in the malarial mosquitoes from Western Siberia 


Bnabi 

MHKpOCnopHUHH 

BHJUbl KOMapOB—X03HCB, 
jioKanM3auH» 

Pa3Mep (J)HKCHpOBaHHbIX 
cnop (mkm) h (})opMa 
cnop 

MeCTO H BpeMH 
o6HapyxeHHfl 

Amblyospora sp. 

Anopheles messeae , >kh- 
poBoe rejio jihhhhok 

2.8-3 x 2.1-2.3, 

OBajibHbie 

riOCTOHHHblH nOHMeH- 
HblH BOJtOeM p. HyjIbIM 
OKp. c. TeryjibneT Tom- 
ckoh o6ji., Hiojib 2005 r. 

Crepidulospora bekle¬ 
mishevi Simakova, 
Pankova, Issi, 
(2003), 2004 

An. beklemishevi, JKHpo- 

BOe TeJIO JIHHHHOK 

4.2 ±0.02 x 2.2 ±0.01, 
OBajibHbie, caHitajie- 

BHitHbie 

TaM >Ke, Hiojib 1993 r. 
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IlpodojiMceHue madjiuubi 


Buru 

MHKpOCnopiiZUM 

Bnabi KOMapoB—xo3fleB, 
jioKajin3annfl 

Pa3Mep (J)HKCHpOBaHHbIX 
cnop (mkm) h (})opMa 
cnop 

MecTO h BpeMH 
o6Hapy>KeHHfl 

Parathelohania divul- 
gata Simakova, 
Pankova, 2004 

An. beklemishevi, An. mes¬ 
seae, )KHpOBOe Tejio 

JIH4HH0K, OHOUMTbl, 

4H4HHKH B3pOCJIbIX 

CaMOK 

4.6-5.3 x 2.4—3.2, 

y^jiHHeHHo-OBajibHbie 

c BbiCTynoM h limna- 

mm Ha o6ohx nojuo- 

cax 

Bo^oeMbi noHMbi peK Ty- 
JlblM, ToMb Tomckoh H 
KeMepoBCKon oSjiacTen, 
Miojib 1996, 1997 rr.; ec- 

TeCTBeHHbie H HCKyCCT- 

BeHHbie MaTepHKOBbie 
Bo^oeMbi oKp. r. Tomck, 
Miojib 1997; OKp. r. IlaB- 
jio^ap, Ka3axcTaH, 
Hiojib—aBrycT 1996 r. 

P. formosa Simakova, 
Pankova, 2004 

An. messeae, ^KHpoBoe 

TejIO JIH4HH0K, 3HOHH- 

Tbl, 4H4HHKH B3pOCJlbIX 

CaMOK 

4.5—4.9 x 2.5—2.8, 

yzuiHHeHHo-oBajib- 

Hbie, nepeAHHH no- 

jiioc yce4eH, 3a^HHH 
cy>xeH, Heed 2 uinna 

Bo^oeMbi noHMbi peK To- 
mh, 06h Tomckoh h 
HobochShpckoh o6jiac- 
Tefi, Hiojib 1994 r., aB- 
rycT 1996 r.; nocTOHH- 
Hbie MaTepHKOBbie bo- 
aoeMbi Tomckoh o6ji., 
Hiojib 1997 r. 

P. illinoisensis 

var. messeae 
(JlaHKOBa m tfp., 

1991) 

An. messeae, xcnpoBoe 
Tejio JIH4HH0K, 3HOHH- 

Tbl, 4H4HHKH B3pOCJIbIX 

CaMOK 

4.8 ±0.07x3.4 ±0.07, 
niMpoKooBajibHbie, 

Ha 3a^HeM nojiioce 

BbICTyn C £ByM 4 uih- 

naMH, nepeflHHH no- 

jhoc ymiomeH 

fl OCTOHHHbie nOHMeHHbie 
BonoeMbi peK Tomh, 
06h, MyjibiM Tom¬ 
ckoh o6ji., Hiojib 1977 r. 

P. sibirika Simakova, 
Pankova, 2004 

An. messeae, )KHpoBoe 
Tejio JIH4HH0K, 3HOHH- 

Tbl, 4H4HHKH B3pOCJIbIX 

CaMOK 

6.0 ±0.1 x 2.8 ±0.09, 

ymiHHeHH0-0Ba;ib- 
Hbie, SyTbUIKOBHA- 
Hbie, nepeAHHM no- 

jhoc cyxeH, Heed 

2 uiHna, 3a^HHH 

HMeeT Bbidyn 

IlOHMeHHblH BOAOeM 

p. Tomh OKp. r. Tom- 
CKa, Hiojib 1996 r. 

P. teguldeti Simakova, 
Pankova, 2004 

An. beklemishevi, xcnpo- 

BOe TejIO JIH4HH0K, 

3HOHHTbI, 4H4HHKH 

B3pOCJIbIX CaMOK 

4.3—4.9 x 2.1—2.3, 

yiUiHHeHHo-OBajibHbie, 

nepenHHM nojiioc yce- 

4eH, 3aAHHM cyxeH, 

HeceT riBa mnna 

Bo^oeMbi noHMbi peK 
TyjibiM h Teryjib^eTKa 
OKp. c. TeryjibneT Tom¬ 
ckoh o6ji., Hiojib 1997 r. 

P. tomski Simakova, 
Pankova, 2004 

An. messeae, >KHpoBoe 
Tejio J1H4HH0K, 3HOHH- 

Tbl, 4H4HHKH B3pOCJIbIX 

CaMOK 

4.4—4.9 x 2.1—2.5, 

yfljiHHeHHo-OBajibHbie, 
nepeAHMii nojnoc yce- 
4eH, 3anHMM cy>xeH, 
HeceT 2 HenpKOBbipa- 
xeHHbix mnna 

Bo^oeMbi noHMbi p. Tomh, 
aBrycT 1993 r. h p. Ty- 
jibiM (ToMCKan o6ji.), 
Hiojib 1996, 1997, 2005, 
2006 rr. 

Senoma globulifera Si¬ 
makova, Pankova, 
Tokarev, Issi, 2005 

An. messeae, snHTejinajib- 

Hbie KJieTKH KHUie4HH- 

Ka J1H4HH0K 

3.6 x 2.4, HHueBH^Hbie 

lloCTOHHHblH nOHMeH- 
HblH BO^OeM p. TyjIbIM 
OKp. c. TeryjibneT Tom¬ 
ckoh o6ji., Hiojib—aBrycT 
1976-2006 rr. 
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Phc. I. YjibTpacTpyKTypa 3pe/ibix cnop ponoB MHKpocnopnanii H3 ManapMMHbix KOMapoB 3ana;moH 

Cn6npn. 

a — Amblyospora, 6 — Crepidulospora , e — Parathelohania , ^ — Senoma. 

Fig. 1. Ultrastructure of mature spores in different microsporidian genera from malarial mosquitoes 

of Western Siberia. 
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nia — 2 Bima h hobl>ih pojj c ojjhhm bhjjom Crepidulospora beklemishevi (CnMa- 
KOBa h a p., 2003, 2004; CnMaKOBa, IlaHKOBa, 2004; Simakova et al., 2005). Ta- 
khm o6pa30M, y KOMapoB An. messeae BbmejieHO 6ojibiiiee kojihmcctbo bhaob 
b cpaBHeHMM c An. beklemishevi. 


CttMIITOMbl 3a60JieBaHHH H JIOKajIM3aUMH napa3MTOB 

b Tejie xo3 hhh a 

B pe3yjibTaTe Hauinx nccjiejjOBaHHH BbiMBjieHO, mto cnopbi h CTa^HH pa3 BH- 
thm MMKpocnopH^HH pojja Senoma H3 jihmhhok KOMapoB Anopheles messeae jio- 
KaJIM3yiOTCH B KJieTKaX 3nHTeJIHH KHUieMHHKa, B CB5I3H C HeM BHeillHMX npM3Ha- 
KOB 3apaXCeHH5I X03HHHa He HaitZjeHO, MHKpOCnOpHAHH o6HapyXCHBaiOTCH TOJIbKO 
npn CBeTOMHKpocKonHHecKOM HCCJie^OBaHHH. 3apaxceHHbie jihmhhkh He norn- 
6aiOT, HH^eKUHH nepexo^HT b KymnoK. KaKHX-jin6o H3MeHeHHH b hx noBejje- 
hhh He HaSjHO^aeTCH. 

MHKpocnopH^HH pojja Parathelohania nopaxcaiOT jihmhhok caMUOB h caMOK 
KOMapoB, h HHC^eKUHM jioKajiH3yeTCM b KjieTKax xcnpoBoro Tejia, BHaMajie no- 
paxcaiOTCM cerMeHTbi rpyjxn, 3aTeM hh^ckuhm pacnpocTpaHaeTca Ha cerMeHTbi 
OpiouiKa. npn co3peBaHHH cnop noHBjiHeTCM MaTOBO-6ejiaH OKpacKa Tejia xo3mh- 
Ha, h no Mepe pa3BHTHH 3a6ojieBaHHM Ha HHBa3npoBaHHbix ynacTKax B03HHKai0T 
$ap4)opoBO-6ejibie naTHa. Korjja jihmhhkh jjocraraioT 4-ro B03pacTa, ohh CTa- 
HOBHTCH MaJIOnOJXBHXCHblMH, He CnOCOOHbIMH OKyKJIHBaTbCH H B KOHUe KOHUOB 
norn6aK)T. 

HccjiejxoBaHHM nojiOBbix xpomocom H3 KJieTOK cjnoHHbix xcejie3 JIHMHHOK 
4-ro B03pacTa KOMapoB An. messeae , 3apaxceHHbix MHKpocnopnjxHMMH pojia Pa¬ 
rathelohania , noKa3ajiH BbicoKyio nopaxcaeMOCTb caMUOB — 77.8 %, b to BpeMM 
KaK 3apaxceHHOCTb caMOK cocTaBHjia 22.2 %. IlpHMeM H3 3apaxceHHbix jihmhhok 
He HaOjiiojxajiocb hh ojxhoto cjiyMan Bbinjiojja HMaro. B othhom cjiyMae cnoporo- 
HHM npOXOJJHT B 06OHX nOJiaX JIHMHHOK KOMapOB, HO MaCTOTa nOpaXCeHHM caM¬ 
UOB HaMHoro Bbirne, MeM caMOK. 

n P H nopaxceHHH jihmhhok MHKpocnopnjjHMMH pojiOB Crepidulospora h Amb- 
lyospora npH3HaKH 3a6ojieBaHHM TaKHe xce, KaK h npn 3apaxceHHH Parathelo¬ 
hania. 

Bo B3pocjibix caMKax KOMapoB, 3apaxceHHbix MHKpocnopuaHHMH pojja Para¬ 
thelohania, BHeiUHHe npH3HaKH 3apaXCeHHM OTCyTCTByiOT, HHC|)eKUH5I JIOKaJIH- 
3yeTCM b 3HOUHTax b BHjie KpynHbix OTOejibHOJiexcamnx OoOobhuhmx uByx'bajjep- 
Hbix TOHKOCTeHHbix cnop, OTBeTCTBeHHbix 3a TpaHCOBapnajibHyio nepejiaMy no- 
TOMCTBy npn 3apaJKeHHH OOUHTOB B HHMHHKaX. 

HaMH ,aoKa3aHO CHHXceHHe penpojjyKTHBHOH enoeoOHOCTH caMOK An. mes¬ 
seae , 3apaxceHHbix MHKpocnopuaHMMH pojja Parathelohania noMTH b 2 pa3a: y 
3JJOpOBbIX epejIHMM njIOJIOBHTOCTb COCTaBHJia 232 MHUa, y OOJIbHbIX — 121. 

TaKHM 06pa30M, npHMHHOH CHHJKeHHM MHCJieHHOCTH KOMapOB CJiyXCHT KaK 
3JIHMHHaUHM CaMUOB, TaK H CHHJKCHHe nJIOJJOBHTOCTH CaMOK. 

T. e. b ycjiOBHMX 3anajiHOH CnOnpn MHKpocnopuaHMM MajiapHHHbix KOMa- 
poB CBOHCTBeHHbi 2 THna jiOKajiH3auHH: orpaHHMeHHaM onpejiejieHHbiMH KjieTKa- 
MH, He oO'be.aHHeHHbIMH B TKaHCBblH njiaCT (3HOUHTbl), h orpaHHMeHHaa onpe- 
AeJieHHOH TKaHbK) (xenpOBOe TeJIO, KHIlieMHHK). B CBH3H C 3THM CHMnTOMbI 3a- 
OOJieBaHHM JIH60 He npOMBJIMIOTCM BHeiUHe, JIH60 HMeiOT THnHMHbie npH3HaKH 
npn 3apaXCeHHH OKTOCnOpOBbIMH pOJiaMH MHKpOCnOpHAHH. 
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Ce30HHaa flHHaMHKa 3apaxeHH0CTH mhK pocnopnAH030M 
npnpoAHbix nonyjiHUHM 


MHKpOCnopHAHH MaJIHpHMHbIX KOMapOB BblflBJieHbl HaMH BO BCeX HCCJieAO- 
BaHHbix BO^oeMax, me nponcxo/WT Bbinjio^ KOMapOB pojxa Anopheles , ho po/io- 
BOe H BHflOBOe pa3H006pa3He MHKpOCIlOpHflMH MaJIflpHHHbIX KOMapOB B non- 
MeHHbix BO^oeiviax OTJinnaeTCfl ot MaTepnKOBbix. 

Bbinjio/i nepBOH reHepaunn KOMapOB pojxa Anopheles nponcxo/inT b HeOojib- 
liihx BOfloeMax, o6pa3yiomHxcfl 3a cneT Tajibix bo jx. BTopaa reHepaunn Bbinjia- 
xcHBaeTCH b 6ojiee KpynHbix nocTOHHHbix MaTepHKOBbix h noHMeHHbix BO^oeMax 
no Mepe hx nporpeBaHna. B ycjiOBHHx 3ana/mon Ch6hph y KOMapOB pojxa Ano¬ 
pheles b TeneHne ce30Ha cmchhiotch 2—3 reHepaunn. IlepBafl reHepaunn Bbi- 
jieTaeT b cepe^nHe niOHfl. 

Flpn n3yneHnn ce30HH0n jxu HaMnKn 3apaxceHHOCTn MnKpocnopnflnaMn b npn- 
po^Hbix nonyjiflunax MajiapnnHbix KOMapOB BbiHBJieHO, hto 3acejieHne nonMeH- 
Hbix n MaTepnKOBbix nocTOHHHbix boaocmob jinnnHKaMn KOMapOB Anopheles Ha- 
nnHaeTCfl co 2—3 nHTn^HeBKn Man. 3acejieHne nponcxo/WT no Kpaio BO^oeMa, 
3aTeM no BceMy Bo^oeMy no Mepe ero 3apacTaHn5i BO^Hon pacTnTejibHOCTbio. 
3a ce30H HaOjiKmatoTca 3 nnKa o6njina. 1-n npnxo/WTCfl Ha Hanajio—cepe/WHy 
niOH5i (13ok3./m 2 ), hto cBsnaHO c pa3BHTHeM 1-n reHepaunn; 2-n npnxoflnTCH 
Ha cepe/WHy monn (38 3K3./m 2 ), Koma nponcxo/inT pa3BHTne 2-n reHepaunn; 
3-n Ha6jnoAaeTCH b cepeunHe aBrycra (15 3K3./m 2 ) (pa3BnTne 3-n reHepaunn) 
(pnc. 2). 

JlnnnHKn KOMapOB po^a Anopheles , 3apaxceHHbie Mmcpocnopn^naMn, Hann- 
HaiOT e^nHnHHO noflBJiHTbCH b nioHe, 1-n nnK 3apaxceHHOCTn OTMenaeTca b Ha- 
najie—cepe^nHe niojifl, b 3to BpeMH MaKcnMajibHan 3apaxceHHOCTb AOCTnraeT 
0.9 %; 2-n b KOHue ntojia (3apaxceHHOCTb cocTaBjiaeT 0.8 %); 3-n MaxcnMajib- 
Hbin nnK 3apaxceHHOCTn OTMenaeTCH b cepe^nHe aBrycTa (jx o 2.6 %) (pnc. 2). 

TaKnM o6pa30M, b Hanajie Jieia bo BpeMH 3acejieHnn boaocmob jinnnHKaMn 
KOMapOB po^a Anopheles 3apaxceHHbie jinnnHKn BCTpenaiOTCfl e^nHnHHO, kojm- 
necTBO nnKOB 3apaxceHHOCTn coBnameT c kojmhcctbom nnKOB nncjieHHOCTn 
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Pnc. 2. Ce30HHbin xoa hucjichhocth jihhhhok KOMapOB pojta Anopheles (pan 2) n hx 3apaxeHHOCTb 
MHKpocnopnjiH030M (pnjt 1) b nocTOHHHbix BOjtoeMax 3ana,aHOM Cw6HpH. 

Fig. 2. Five-day prevalence of genus Parathelohania infections in larval populations of mosquitos Ano¬ 
pheles (series 2) at Western Siberia. 
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jihhhhok 4-ro B03pacTa KOMapoB, npnneM nHKH 3apaxeHHOCTH 3ana3UbiBaiOT b 
CpaBHeHHH C nHKBMH HHCJieHHOCTH KOMapOB, HTO TOBOpHT O 3auep>KKe B pa3BH- 
thh 3apaxeHHbix^ jihhhhok. MaKCHMajibHan 3KCTeHCHBHOCTb 3apaxceHHH Ha6jIK> 
jx aeTCH b KOHue jieTa, Korua nponcxouHT HaKomieHHe hh^ckuhh b BOuoeMax. 

M HOTOJieTHHH UHHaMHKa 3apa>KeHHOCTH MHKp0Cn0pM^H030M 

npHpo^Hbix nonyjiHUHM 

MnKpocnopH^HH po£OB Crepidulospora h Amblyospora nopaxcaiOT jihhhhok ko- 
MapOB UOBOJIbHO pe/IKO, HHMH OTMeHeHbl JIHLUb ejIHHHHHbie 3apa>KeHHbie 3K3eMn- 
JlHpbl. 

MHorojieTHne HaOjnoueHHH 3a UHHaMHKOH 3apaxceHHOCTH KOMapoB MHKpo- 
cnopuzmeH Senoma globulifera noKa3a;iH cjieayiomee: b 1980-x rouax npoueHT 
3apaxceHHOCTH 6bui npH6;iH3HTejibH0 nocTOHHHbiM (2.5 %—3.2 %), b 1990-x ro- 
jx ax oh noHH3HjicH jx o 0.5 %, a b 2005 r. HaOjnoaajiacb BcnbmiKa 3a6ojieBaeMOC- 
th, Korua 3apaxceHHOCTb uocTHma 10%, HecMOTpn Ha OTcyTCTBHe b H3MeHeHHH 
norouHbix ycjiOBHH, coctohhhh BOuoeMa h hhcjichhocth KOMapoB. B 2006 r. 
OKCTeHCHBHOCTb 3apaxceHHH BepHyjiacb k npexcHHM 0.5 %. 

HaSjnojieHHH b BOuoeMax 3a nonyjinuHHMH Anopheles , 3apaxceHHbix Parathe- 
lohania, Hanajincb c perncTpauHH 3nH300THH b 1978 r. (62 %). B 1979 r. 3apa- 
xceHHOCTb ynajia jxo 17.1 %, b nocjie/iyioLUHe roubi cocTaBjinjia 3—4 %. B no- 
cjiejiHHe 15 jieT He OTMenajiocb pe3Koro noBbiuieHHH 3apaxceHHH jihhhhok, npo¬ 
ueHT 3apaxceHHOCTH b nccjieuoBaHHbiH nepnou 6bui CTaSnjieH h KOjie6ajicn b 
npeuejiax 0.1—2.6 %. 

KpoMe 3 toto, HaMH H3yneHa 3apaxceHHOCTb B3pocjibix caMOK KOMapoB poua 
Anopheles , co6paHHbix Ha UHeBKax b6jih3h HCCJieuyeMbix BOuoeMOB. OHa He npe- 
Bbiuiajia 1 %. 

TaKHM o6pa30M, b ycjiOBHnx 3anauHOH Ch6hph, corjiacHO HauiHM nccjieuo- 
BaHHHM, Han6ojiee pacnpocipaHeHHbiMH hbjihiotch MHKpocnopuaHH poua Para- 
thelohania , HMetomne TnnnHHbie jxnn 3Toro pojia npH3HaKH 3a6ojieBaHHH h jio- 
KajiH3auHio b Tejie xo3HHHa. 3apaxceHHbie jihhhhkh KOMapoB poua Anopheles 
BCTpenaiOTCH Ha npoTHxeHHH Bcero ce30Ha b nocTOHHHbix BOuoeMax. flpyrne 
BbiuejieHHbie MHKpocnopuaHH BCTpenaiOTCH euHHHHHO. 


OBCy^CUEHME 

CymecTByeT 6ojibiuoe KOJinnecTBO pa6oT no H3yneHHio okojiothh h 3nn300- 
TOJIOTHH MHKpOCnOpHUHH npHpO£HbIX nOnyjIHUHH KpOBOCOCymHX KOMapoB. Ojx- 
HaKO ohh nocBHmeHbi b ochobhom napa3HTaM H3 KOMapoB Aedes/Ochlerotatus, h 
UOBOJI bHO MaJIO BHHMaHHH yuejIfleTCH MaJIHpHHHbIM KOMapaM. 

CnOCOGHOCTb MHKpOCnOpHUHH K pa3BHTHKD B OUHOM HJIH HeCKOJIbKHX BHJiaX 
X03fleB pa3JIHHaeTCH B 3aBHCHMOCTH OT ypOBHfl OpraHH3aUHH HJIH 3KOJIOTHH XO- 
3neB. CpeuH MHKpocnopHjiHH KpoBOCOcymnx KOMapoB HMeiOTCH BH^bi, cnoco6- 
Hbie pa3BHBaTbCH TOJIbKO B OUHOM X03HHHC, H BHUbl, pa3BHBaiOLUHeCH B IIIHpO- 
kom Kpyre xo3hcb; oaHaKO HeoSxouHMO OTMeTHTb, hto napa3HTbi, HMeiomne 
uiHpoKHH Kpyr xo3neB, KaK npaBHjio, H3yneHbi TOJibKO npn noMomn CBeTOBoro 
MHKpOCKOna. 

MHKpOCnOpHUHH KpOBOCOCymHX KOMapOB npeHMyilieCTBeHHO X03HHHHOCne- 
UH(J)HHHbi. KaK npaBHjio, BHUbi ouHoro poua napa3HTHpyiOT y bhuob onpeuejieH- 
hoto poua Hace*KOMoro-xo3HHHa. flpn 3 tom po jx napa3HTa npeucTaBjieH ouhhm, 
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peace 6ojibiiiHM KoannecTBOM BHaoB h BCTpenaeTca y ojxhovo BHaa KOMapa, peace 
y aByx hjim 6ojiee. MHKpocnopHann poaoB Senoma w Crepidulospora hbjihiotch 
napa3MTaMM TOjibKO MaaapHHHbix KOMapoB n 3aperHCTpnpoBaHbi TOJibKO Ha Tep- 
pMTOpMM 3anaaHOH Ch6hph. Parathelohania h Amblyospora HMeiOT 6ojiee ninpo- 
khh Kpyr xo3neB m cnoco6Hbi nopaacaTb He TOjibKO KOMapOB poaa Anopheles. 

HauiM aaHHbie no H3yneHHK) cnMnTOMOB 3a6oaeBaHHH n aoKaaH3auHH napa- 
3HTa b Tejie xo3HHHa npn nopaaceHMM MaaapHHHbix KOMapoB npeacTaBHTeaaMH 
OKTOcnopoBbix poaoB noaTBepacaaiOT npeabiaymne HCcaeaoBaHHH (AjiHxaHOB, 
1972; JleBneHKO, Hccn, 1973; XajiMyjiHH, 1973; JlyacKOBa n ap., 1988; EbiKOBa, 
1991). 

MnKpocnopHaHH poaa Parathelohania ydmaiOT TOJibKO caMUOB jihhmhok Ano¬ 
pheles. Y J1M4HH0K caMOK peaKHe BereiaTHBHbie CTaann HaHHHaioT HHTeHCHBHoe 
pa3BMTHe TOJlbKO B KyKOJIKaX H B3pOCJIbIX KOMapaX, rae nopaxealOTCH OHOUHTbl H 
hhhhhkh. TaKHM o6pa30M, MHKpocnopnanH poaa Parathelohania MoryT 6biTb 
CTepujiH3aTopaM m nonyaauHH KOMapoB. 3apaacaa noTOMCTBO, ohm aaHMHHHpyiOT 
Bcex caMUOB (Weiser, 1976). 

Ebuio aoKa3aHO, hto MHKpocnopnaHH 3aaepacHBaiOT MeTaMop(j)03 npenMarn- 
HajlbHblX CTaUHH pa3BHTHH KOMapOB, CHHacaiOT penpOayKTHBHyiO Cn 0 C 06 H 0 CTb 

caMOK h Bbi3biBaK)T rndeab caMUOB (UJep6aHb, 1972; Anthony et al., 1972; Ward, 
Savage, 1972; AjiHxaHOB, 1973; Kmjiohhukmh h up., 1980; JlyacKOBa m ap., 1988). 
flaHHbie HauiHx HCcaeaoBaHHH noKa3biBaiOT, hto poa Parathelohania TaKace hb- 
JlHeTCH (j)aKTOpOM, OrpaHHHHBaKDlUHM B OCHOBHOM HHCJieHHOCTb caMUOB. Ha6aio- 
aaiOTCH TaKace CHMaceHne penpoayKTHBHon cnocodHOCTH caMOK n 3aaepacKa b 
pa3BHTHH J1HHHHOK. 

CorjiacHO jiHTepaTypHbiM aaHHbiM, 3apaaceHHbie jihhhhkh BCTpenaiOTCH Ha 
npoTHxceHHH Bcero ce30Ha. K oceHH, KaK npaBHjio, b cbh3h c HaKonjieHneM hh- 
(J^eKUMH b BouoeMe, npouern 3apaaceHHH MHKpocnopHanaMH 3HanHTeabHO B03- 
pacTaeT no cpaBHeHnio c BecHoh n jieTOM (AjinxaHOB, 1972; Ktuiohmukhm, 1977, 
2002; Ktuiohmukhm, LLIepeMeT, 1978; XajinyjiHH, 1982). 

ripn H3yHeHHH Ce30HH0CTH npOHBJieHMH MHKpOCnopHUH030B B yCJIOBHHX 3a- 
nauHoh Cn6npn 6buio ycTaHOBjieHO, hto jimhhhkh MaaapHHHbix KOMapoB no- 
hbjihkdtch b npHpoae b nepBoh naTHaHeBKe Man n OTMenaiOTCH jx o KOHua ceH- 
th6ph. rioHBjieHHe dojibHbix ocodeh OTMeneHO b nepBon reHepaunn, uuku 3a- 
paxceHHOCTH 3ana3UbiBaiOT no otholhchhio k nnKaM hhcjichhocth jihhhhok; 
MaKCHMajibHan 3apaaceHHOCTb HadaioaaeTca b cepeaHHe aBrycTa, Koraa nponc- 
xouht HaKonjieHne hh^ckumh b BoaoeMax. 

flojiyneHHbie HaMH pe3yjibTaTbi hcho aeMOHCTpnpyioT, hto b ycaoBHax 3a- 
naaHOH Cn6npn MMKpocnopnann Bbi3biBaiOT 3H300 tmm b npnpoaHbix nonyaa- 
UHHX MajIHpHHHbIX KOMapOB. 3nM300THH Ha6jHOaaiOTCH KpahHe peaKO H HOCHT 
cjiynaHHbiH cnopaaHnecKHH xapaKTep. 

TaKHM o6pa30M, Ha TeppnTopnH Pocchh, Ka3axcTaHa, YKpaHHbi n A3ep6an- 
aacaHa 3apaaceHHbie jimhhhkh BCTpenaiOTCH Ha npoTaaceHHH Bcero ce30Ha bo 
B cex Tnnax BoaoeMOB, oaHaKO HandoabniMH npoueHT 3apaaceHHH HaSaioaaeT- 
ca b MeaKHx, xopouio nporpeBaeMbix noeroaHHbix BoaoeMax b occhhhh ne- 
pnoa, TaK KaK b hhx HaKananBaeTca 6oabinoe mjiHHecTBO cnop MHKpocnopH- 
ann, odecneHHBaiomee aaabHeHinee 3apaaceHHe annHHOK KOMapoB (AanxaHOB, 
1972; KHaoHHUKHH, 1977; XaanyanH, 1982); b to BpeMa KaK b ycaoBHax Ch6h- 
pn MaKCHMaabHan 3apaxceHHOCTb MaaapHHHbix KOMapoB OTMenaeTCH b cepeanHe 
aBrycTa. 

CaeaoBaTeabHO, noayneHHbie HaMH pe3yabTaTbi noaTBepxcaaiOT h pacuiH- 
paiOT npeabiayrune nccaeaoBaHHH no SKoaornn h 3nH300ToaorHH MHKpocno- 
pnaH030B KpoBOCOcyuiHx KOMapoB (AanxaHOB, 1972, 1973; IU,ep6aHb, 1972; An- 
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thony et al., 1972; Ward, Savage, 1972; JleBqeHKO, Hcch, 1973; XajinyjiHH, 1973, 
1982; Khjtohmukhh, 1974, 1977, 2002; Kmjiohmukhh, LUepeMeT, 1978; Khjio- 
hhukhh h ^p., 1980; Hccm, IlaHKOBa, 1983; Andreadis, 1983, 1990, 1999, 2002; 
Hcch, 1986; JlyxocoBa h jx p., 1988; XcmxcaeBa, 1988; BbiKOBa, 1991; OBHapeHKo, 
KoBajibnyK, 1995; Micieli et al., 2001, 2006). 

TeM He MeHee xoTejiocb 6bi OTMeTHTb HH3Kyio 3apaxceHHocTb MajinpHHHbix 
KOMapOB B HCCJie^OBaHHOM perHOHe B CpaBHeHHH C ^aHHblMH, HMeiOmHMHCH 
b jiHTepaType. 
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SUMMARY 

The ecology and epizootology of Microsporidia were studied in the natural population 
of malarial mosquitoes from Western Siberia over a 30-year period. Symptoms of the di¬ 
sease, host specificity and character of parasite localization in host tissues were investigated. 
Microsporidia of 9 species from 4 genera, namely Amblyospora, Crepidulospora , Senoma , and 
Parathelohania, were found in the malarial mosquito larvae from the territory examined. 
The mosquito species Anopheles messeae was infested by larger number of the microspori- 
dian species, than A. beklemishevi. 

Spores and active stages of the microsporidian Senoma sp. from mosquito larvae are lo¬ 
calized in epithelial cells of the host’s intestine. There are no external signs of the infesta¬ 
tion. The infested larvae do not die, and the infection proceeds to the pupal stage. Micro- 
sporidians of the genus Parathelohania infest larvae of both male and female mosquitoes. 
The parasites localized in the fat body cells. Body of the infested host gets an opaque white 
color in the period of spore maturation. The infested larvae perish at 4th stage. 

Microsporidian spores are formed in the mosquito larvae of both sexes. However, infec¬ 
tion rate is much higher in the male larvae (77.8 %), than that in the female larvae (22.2 %). 
Symptoms of the disease under the infestation by the genera Crepidulospora and Amblyo¬ 
spora are similar to those under the infestation by Parathelohania sp. There are no exter¬ 
nal signs of the infestation in the adult mosquito females. In these hosts microsporidians 
form large two-nuclear spores with a thin capsule accounted for transovarial transmission. 
An about two times decrease of fertility in the Anopheles messeae females infested by the 
Parathelohania microsporidians is revealed. Mean number of eggs laid by the infested fema¬ 
les was 121, while that of the noninfested ones was 232. Thus, the cause of the decrease in 
the mosquito abundance is both the elimination of male larvae and the decrease of fertility 
in females. 

In Siberia malarial mosquitoes yield 2 or 3 generations per year. Infested larvae are ra¬ 
rely occurred in the beginning of summer. Maximal extensiveness of the invasion may be 
observed in the end of summer, because of the accumulation of the infection in water bo¬ 
dies. Number of the peaks of infestation coincides with the peaks of abundance of mosquito 
larvae of 4th stage. Peaks of infestation are delayed as compared with the peaks of mosquito 
abundance. It is an evidence of the development delay in the infested larvae. 

Long-term dynamics of the infestation by microsporidians is studied. The epizooty cau¬ 
sed by Parathelohania was observed in the malarial mosquitoes in the eighties (with the in¬ 
festation rate up to 62 %). In the last ten years the infestation rate was low (from 0.1 to 
2.6 %). 
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